b 
b 
m 
in 

M 
Ul 

w 

s 

b 

ni 
o 
nj 



* 



Process for Hydrolyzing Starch without 

pH Adjustment* 

Shetty et al. 

SN# 10/026,753 ' 

Docket No. GC695 

Sheet 3 of 6 

3/6 



Enzyme 
Addition 



Single 
Jet 



Low Temp 



Jet - 1 



Jet 
107-110 C, 
5-8 Min 



12-14DE 



Starch Slurry 
pH3.5-4.5, 
35% dsb 



No pH Adjustment / No Calcium Addition 



Saccharification 
PH4.0-4.5 



FIG..2A 



Starch Slurry 
pH3.5-4.5, 
35% dsb 



No pH Adjustment / No Calcium Addition 



Saccharification 
pH4.0-4.5 



Higtf 
Temp 



Double 
Jet 



Jet - 1 



Jet 
140 C, 
5-8 Sec 



Jet -2 



Jet 
107-110 C, 
1-2 Min 



12-14DE 



t_ 



Enzyme Addition 



FIG-2B 




Starch Slurry 
pH3.5-4.5, 
35% dsb 



Double 
Jet 



Enzyme 






Addition 


i 




Jet -2 






107-110 C, 








5-8 min 









Jet -2 



107-110C, 
1-2 Min 



FIG..2C 



Saccharification 
pH4.0-4.5 



12-14DE 



+ 



DE 



FIG..3 



» 

• 



45 
40 
35 
30 
25 
20 
15 
10 
5 
0 



Process for Hydrolyzing Starch without 

pH- Adjustment • 

Shetty et al. 

SN# 10/026,753 • 

Docket No. GC695 

Sheet 4 of 6 

4/6 

Secondary DE Summary 
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Effect of Residual KSTM on Saccharif ication 
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